Ca-ATPase and ALPase activities at the initial calcification sites of dentin and enamel in the rat incisor.
Enzymatic activities of calcium-magnesium dependent adenosine triphosphatase (Ca-ATPase) and nonspecific alkaline phosphatase (ALPase) were localized at the initial calcification sites of dentin and enamel of rat incisor teeth using electron-microscopic cytochemistry. Ca-ATPase was localized in the Golgi cisternae, cytoplasmic vesicles and along the outer surface of the presecretory and secretory ameloblasts, whereas it was totally absent from the odontoblasts in the pulp. Inversely, ALPase reaction was localized along the outer surface of the odontoblasts, but almost completely absent from the ameloblasts. Diffuse extracellular reactions of both enzymes were distributed throughout the unmineralized fibrous matrix of mantle dentin in which a large number of matrix vesicles were scattered. Both Ca-ATPase and ALPase reactions, which appeared in the matrix vesicles in the process of formation of mantle dentin, became most conspicuous at the site of initial dentin calcification. At this stage, an intense Ca-ATPase reaction also appeared along some of the collagen fibrils adjacent to the reactive matrix vesicles. No ALPase reaction was localized along these Ca-ATPase reactive collagen fibrils. Our observations suggest strongly that Ca-ATPase in the matrix vesicles originates from the inner enamel epithelium and/or preameloblasts whereas ALPase originates from the odontoblasts in the pulp. The importance of the coexistence of both enzymes for the control of initial calcification of dental hard tissues is suggested.